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(57) Abstract: 

purpose: Provided are light weight and fadeless 
porous ceramic 5oand-absorbing materials which 
have homogeneous pore size and distribution, high 
strength and inflammability by sintering polyurethane 
sponge Impreanated with white clay emuision. 
constitution: The manufacturing method 
comprises the steps of: heating raw materials such 
as white clay, yellow earth, feldspar, silica, 
limestone, frit powder, AI203, Ti02 and Zr02 at 
850-950deg.C for 1hr; grinding each component to 
l-5micrometer: preparing 60-70wt.% of white clay 

and 5-30wt.% of one or more of raw materials; mixing the powder with polyvinyl aicohol(PVA) solution 
obtained by dissolving SS-ASg of PVA into 1L of water for white clay emulsion; impregnating polyurethane 
sponge with emulsion; drying the sponge at l10-l30deg.C for i2hrs; sintering at 1250-1600 deg.C and 
cooling to room temperature; glazing and drying: heating to 1250deg.C, cooling to HOOdeg.C heating to 
1 250-1 eOOdeg .C for 1 2hrs. ; cooling to room temperature. 
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A at 

^ ^"i^: ^^S] C).^A^ *:-g-7|l ^ ;z ^fla^g-^ O.S., t^^^^S] ^i^^i-a #Bl-?-efl^ *S. ol 

^ ^^s^ cf^Aj ^HfD^ ^-^^m ^l^t^S.'Wl, a ^^(Sfi)<5l^Ai£ ;§£(®S)' 7<j-£(®ffi)7]- ^s, i- 
*^^(K^tt)- vfllA^(Wistt). vfl^Aj(WMtt)- vfli<gA^(|fi?*tt)- ^f^^^(^»j14)ol feTll sffecll a.2^ol o;[cl-. 

n. :^]2i»^^±S.^, ^E.. fl-^. ^^A^. ^^-B-^, Al 2O3, TiOz ^ ZrOz 1- 850-950 tiA-l 1a1^:§.o); 

7V^«)-fe ^m^t 101); S)- ^7)2] 7)-l5a ^7]%^-t §4fl7ll- oJ^sH zl-^l" ^iflt-^^.-^ nfolHl- ^1:^(1 ~5 
n]^^^^ ^M^^ ^?ll(i^l02); SI- ^7lS) -^7l«-l- ^ ^S.^ ^^S. sj-Jl, ^^af 

2)-^'t-^5t4Al2 03i21-Ti02^Zr02f'OllAi ^7H Ol^^d 'Hlel-^ T^'^^*!-*^ 2^715. 5^ Bj- 

7)1 ^^51-^ ^7il(i^l03 



); 21- l-elyl^-^ia^oll i-* ^jl xL^^i}^^^ 7><i§H ^"i^ ^S^jt}^ ^7)1(^63104); si- ^7)21 ^lel-s^ 

2iV7]l- ol-8-sH 5^?!: ^I2l-al -B-Ej-ofl* AjiAjBl-fe "3:711 (ri^a 105); 4 #2l^ellS i^^l* ^7)21 
>H)5^5] -^il-oJioll t^^^ ^^-^^^ >«fl2l-H] -e-^«Ji^ '3:711 (iii^ 106); fi]- ^7l2l >«fle1-Hl -B-^^Jjol 

#el-f efl^ i^^l* 110-130 ■C<Hl7.i l2^]7^^o} 7|->i5>oi ^^*1 ?iSS>fe ^;^](:i^l07); sl-^7l2) ^2 
1250-1600 X;<^l7.i 7l-'a4iA^3l-fe ^7)1(^^3108); Sl-^7l2) 71-141^^^ 1-;^^ ^A^^ ^;^1(^^109) 
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111): 2)- ^7lfi) ^7]S. 7V^^^^tl-<Hl 5a<H^-l. 12^1^V^?> 7>^^£ 1 

250 t7H ^, 1100 tS. y^-8:^]f]3L, 1250~1600 XlS. *-Sr^l ^ ^S.-^ 7>ti5i^j«l-fe ^m^^U 

2): 5J 7>lii>a^ 1-^4 ^^4^1 ^7il(^^113)S. ^^^Sl^H^ ^^o] Sic}-. 



HI 

i^^l. C).^^. A^le^^]. ^Bjal^oj-^^ 
S. 1-8: ^^o|| ^^2) 1^*^ fj-^^- i^l^ 

^ t"^^ ^^2] cf^g-Aj 5^ a ^t!- c]^ ^^l^l-Tflfe t^^^^S] "^^^^Itl 

(*i?L)37lfil- O]^^ 7^^S\ t^^^i >I12:^^S.>H, n ^AJ^ ^^ol^A^t 7j-£7l- 

^Jl. IF^^- vflt^^- Ml^^^- xfli2.<S^^- ^f-^o] fe7ll.«|-fecll ^^01 



^1 1997- 15753J: '"3^ c)-^ ■f-7lAj /^jel-e^ *.^7fl ^ =l ;^l2:«J-^''Hl<Hfe iF^^flsl Xl'H^i 71^-i: 20- 

60 %21 c^-^ f-7lA^ -^71^ A^lel-e] 80-90 ^^%. ^7]^ 10-20 ^ 5-10 f'^^l- *€sl-fe 

l^l-sl i^l-^ ASrl^^^S. 7PJ- ^^S|-<^ 142) ^ ^'g 5|ol 

^ifls-sif:^ ;^|] 1997- 11141^ 'Aflsl-D^ aj-^tf ^ zi ^la^j-'^-'^lAife i^lE}<a, i^loll;^]. ^ i^]^x}7]^^ ^ifl 
si-oj n 37l7> 4 Bll4=| ifl^l 50 ^]<^7} *H 4i>a-§-#-8- -S-el^ -8-^4 #^-8- «]-'?lc1 

^7]S] ^le^-H] 4^^^ f^efl 7]^^ 71^371 2:^2) ^TflS ^f'^ ■ ^^^^go] ^;S3£|fe ^ 
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* ol^fe -Hlsl-B] ;<0£t^S'«|. ^ ^H- 7j-iE7> feJil, ^-g-^j- ifl^^J 

^7) ^^j^?] ^ ^<^oll 4= ;^^o] c^:g.Aj ^^le^o^ * o.;j„ -1 «-!!£, fl-^. ^ 

^^-n-^, AI2O3, TiOz^ ZrOz* 850-950 X:°\]M l^m-S-^t 7V'i^o.s.-><| >Hl2^-H^ ^^s. iflfi] ^^i: ^€ 

4flt:5.S.'»| oH3^ ^^1(l~5im)Sl ^^^1(^^102); ^ ^^7]^ ^7]^ci\] Sl<HAi a)£60~7 

0 30-40 f'^%S. Hlo1;^lfe al^gflAi, «q£ 60~70 f'^^/fiSf %S 20-30 f^^/6sq- ^^-B-^ 

10-20 5|<H^lfe ^. 60-70 ^S5~30 f'^J^- 5-30 ^%=% 

21- ^J-^ 5-30 5-30 f^^%2l- 5-30 Al 2O35-3O f^^%^ TiOz 5 ~30 ^^/o ^ 

ZrO2 5~30 ^7}^] ol^a-^ ci if-sH ^7|)S 100 ^^^sl-'^ SL^Vy]^ 5^«l-7ll 

SVfe ^^1(^=3103); It ^ ^elHl^'a-^^ 35^45 ,^j7 HsV^V^A] 7l-l*H ^"^f!: ^^-^Ji^ -^^jsl-^ 
^m^'iWi): 2]- ^7l5) ^-iiel-^zi ^ZVOJI^ 5l«V7ll- ol^5rl-a| ^-^^ /-flel-nl -O-^^Ji* ^TiK^E^l 

05); 2)- l-el^ellE]: i^^ll- ^7)51 Afls)-^] -B-^j-oJioil ^^^^(^ f-el^eflf!: ^lef-s^ •B-^*-^^- ^^^^ 

{^^il06); ^^7]^ ^flsl-E] •a-^^-'i'^l l-2^^ell^ ^^^11- 110-130 'C«ll>H 12^1^-^?!: 7}<g^c^ ^ 

^711(^^107 



); 2f ^i-7lfil ^ial-i- ^7]S.mm^) 7}^S.o\] 12Al^^'?> 7>^^H IJ-'S^S 1250-1600 t;oflA-1 7>«i 
±^m^ ^^l(:i^3l08); 2l-^7ls) ^?i)(i^3l09); 2|-^J-7)2l ^34^ #:g-g- 

^^^^ ^TiKi^^HO); 21-^^-7121 I-B-^^o) £i€ ^a^V^ ^TiUi-^^m); ^-^^IS) ^lal-^ ;?i7l 

7l-iSo)|A^ 7}'^±^i^Jf°]] Sl'H^i, 12^m^^V 7l-^-gr£ nJ-^^S. 1250 =g^^r^lSc)-7l- 1100 "CS. 

^. 1250-1600 tS. ^-8:>>-l^^S*^ 7l-^±>l^S^fe ^7i|(^'ail2); J2l- ^7]^ -^^-^^1 *34*l-fe 

'a-?ii(i^ii3)* 



^ f^oi] 43 ;g^2] ^fls^-n^ 1^^^)121 7J-H^ ;f i s-^j^ Bfl£l- AI2O3. TiOz. ZrO 

2. fl-^. -S-^l -H^^ i^jalS. ^'asl'H^li^^oil 2]«ll S^o] 7l-^c>cl.. 

^ f^ofl ^^5) t^^^ :t^;<l|fi1 t-f}-%=<^ ^^-i- ^£ 51131. -f|-$)=ofl 5a<H^ 

0I14 -H-yj ^± -^ofl filsll a i^o] q-oj:^ ^ o>q5)., -fi-ef^e] ^ 7>1i^^t-^S.-«l ;z ^-^^0)14 i^o] u]^^ 

^ f^ofl 4# ^^2) C}-^>a ^-8-^)121 71^37]^ T^^l^ 1-21 ^eim ^^^121 7l^H7loll 2] sfl 

slfecfl, <mi- l-ol o-^^ 71^2) Sel-^dM i^^lfe No. 10. 20, 30, 45. 60. 80 -^^S ^f-^i7l- ^^^^ 7]^ 
3.7]7} 4oy7.]s.s.. ^J-7ifii l-2]-f ii^^ll- »s «ll^ i-S-:»m 43i^^ ^-f ^^1 «:£7l- 71^3 

717} 3)-^ |^^^7>^^€4. 

^7121 #2l^ej|^ ^€^1- 4-§-t ^-fife ^^31-^ f'ofl ^^slfe >HlBl-5l2l fi] ^^^ofl n^-E)- 10~15 % 
21 JiLolHS.. i-El^eim i^^]2l >a«i'g: ;«ll2L«i|-ji;^>«l-fe 4^'^ '^lel-^S] ^l^olM- >H]^Sl H7]JiCl- 

10-15 %€■ *H 5l<>l^cl-. 
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ttiM 1000 g. 500 g, 500 g zh^^ 850-950 X:<^^ iH^^^^ 7}^^^ ^m^^lOl); ^ ^7lfi1 

102); 2|- ^j-7lS] -¥-7ll-i- «J|£ 677 g, 225 g. ^t-S"^ 227 g^S ^^flflsH 'Mlel-Bj ^^Jsj-oj 
s. -^^eVfe 'a:?ll(:t'ai03): ^ # 563.52 mi-^il f-elHl^-a-a^ 23.48 g # H«^«^^>H 7><i«^<^ ^'Itl 
oj)^ ^^l(i^Jl04); 21- ^7]s] ^^4 ^^h^Jii- ol-§-5M ^^^^ 

^m^^SlOS); ^^7]S\ -fi-^°-!i<Hl 7]<^S\ l-el^ell^rii^;^l 20^* 280 mm x 168 mm X 56 

mmS. 4'^'^ -B-^^Jj"!! t^6>S.S*«| f-H^-fell^ ^^^^1°)] -H-^^* f^^5>^ ^711(^^^106); ^ 

7]fi) ^]5l-e] -B-l^«Jlol #2l-?-2fl^ ^€^1* 110~130tofl>H 12Al^^^> 7V'i5H ^711(^^31 

07); 2}-^7lSl -B-^l-oflo] 1-el-f ell^ =i«^ll- ^7lS<Hl "43. 12^1^^t!- 7l-^-g:S. Mj-'S 1250-1 

600 X:<^]^] 7}^±^ii}^ ^711(^^108); fil- ^7)51 1-^^ ^n{^^109); s\- ^7]s\ ^ 

^<H1 l-fi-ej=# JES«l-fe ^711(^^110): 4^7]^ l-S-efol £.iE^ ^7il(>i^lll): fi^^7l5^ 

^ c^^l ^d7lS.ollAi 7l-t±^^ti 5i<HAi, i2a1;lV-S-<?1: 7l-^^£ Ih'^.^.S 1250 r^'H ^, llOOtS 

^^r-^l 71 ji. ci-^1 1 250 ~ 1 600 t: s. ^^Ai ^ o.s.*^ 71-1^^^ 5>fe (^^3 1 1 2 

); ^ ^7lfil l-^-i-^-gr^M '^zl-*l-te.'a:/fl(:i^3ll3)S *H ^'^It!:!^, 80-90%. 71^37] 0.3-5.0 m 

m, -Si 0.1-1.5 g/cm 3. l.O-lOOm^/g. "y-^^J-i 0.2-100 pa^ ^^sl cf-g-^^ >H]2^^ #^^11* ^1^ 

>a-7l3l ^^^S <i1^<H^ ^ ^'^^ ^^Sl Cl-^>a ^121-el 1^-1-711^ 7l^H7l, Ajj^s) s;gol 7}^^ 

s., 71-trhA^ ^ i-el^eimol i^sl'S^-l 7l^oil s]^ 7}}^^ ^4s.{mun)7} slni S^oJ ^of o.^ 

€^l-^7flSAl ifllAjo] ^o^y ^^1 #€<^1 Slfe JL21-71- Xlcl- 

^ "dr'^i sit!: ^^^^ ^lel-^ *^7ii^ ^^o1^a-1:e 7j-£7> ^ji, *-§-• ifl^- ifl^- ifl.SL<g- J: 
471- ^€«^H, ^m^sl-^l al-el- '!J-§-^^^3l ^]^7} ^3L, ZL S^s} Ajjs g^^o] ^jL, fd-^ D]^^ ^Eils -S-^l€4. 

ZLElJl 7l^37l7> Cl-<?fsl-31 •?1-^Jl4. ^^^^<^1 ^^47] trU^o)) -.^^;.^^)o] ^b1. Jl-8:lEl<2l- ^-g- 1^1 4i;5fl 

5. ^y^o] 7>^5H, 71^3711- a^sH^i^ Hl^BH-a^^ ^1-^1^ -8-71 4-g-^l 7V^5l-Cl.. ^4 2^5l-ol 

^•i^ *V%^-8- Dfl-a^^ll^J-^lS.. S^3l-<^Aife ^ih-a-g- ^71^^71 1E15. %^o] 7}^^x:y. 

(57) 

«!S(?l-.2.fl) 60-70 ^^S. sH 5-30 ^^%S^ 5-30 ^^%2l- fl"^ 5-30 ^^-i^ 

5-30 ^^-B-^ 5-30 f'^%Sl- AI2O35-3O f'%^%S}-TiO2 5-30 ^ ZrO25-30 f' t!:7W 

ol^^cl if-SH Slfe-HjSl-^ 100 f'%=%4 # 1 i ^#elnl^<y^a^35~45g0.^sl<H^:^;^^.g.^^ 

sf-^ Jilfe ^121-Hl ^n'^-g: 1-21^!^^ i^^l ^ofl f-^^H 7l-lJiA^f-^S.>H ^^^51<H^ ^^^^ «>fe 
Si "^^^^ ^lel-^ ^-§-711. 
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^^^Bfil ;<fl2:«j-'3<Hl 9X^^l «J£, ^J-^ . fl-^. ^t-S-^. A1 2O3, XiOz ^ ZrOz* SSO-QSO 

3.^ ^^1(1-5 m)^ ^H^^'i^ ^^i^^ ^7il(^^102); ^ ^7]$\ ^7)1-1- ^ ^^S. ^JL, %S.9^ 

21- fl-A^3f 413] §^-S-$f4 AI2O3 21- TiOz ^ ZrOz f'^ll^i o]>^^ d ^^s^<^ ^a^e] ^>a*H 

^711(^^104); iq->*7l^ >Hle1-B^ aHVs;F«^ ^^^>m5fBi -S-i^*-!!^ ^M^^iOS): 

7)51 ^ilEfn] ^E^ojjoi] ^el^ellEi: i^^ll- ^^SH l-e]^5ll^ i^S^^l^Hl ^^^^ ^^^^ ^^1(^^3106) 

; 21- ^7)3] ^lef^ ^21^511^ ^^^1* 110-130 tofl^i IZ^l^^tl: 7}^^^ ^i^s]-^ ^b^l 

(i^3l07);.fil- ^7]21 iS^l* ^d7]S. 7}^S.c]] ^JL 12^1^^?]: 7}^^S. 

^^^S. 1250-1600 7>«ii'ysi|-fe ^?il(ili'^108); 4f ^7l^ 1-^^ -g^r^H ^^{^'^109): i^- 

'*7lfil ^zl-^ l-^o|l #^oj=^ £JL«^fe 

110); Sl-^7lfil £i€ ^7il(i^lll); S|-^7lfil l-^^- cf^l ^7lS^^7>iS. 

7l-<ii5i^Jt°ll Sl<H^i, 12^1^f-<?V 7)-^-S-£. IJ-'S-^S. 1250 t^'H ^^'^l?! ^, 1100 ^-ar'^l^l^l, 4^1 1 
250-1600 tS. ^-grA]^ o.s>«l 7>'i±^^5l-^ -ftTiKr^i^Slia); 5J ^^712] 1-^* ^^4^1 ^z)-5|-fe 'EtTll (^^3 1 13) 
* it«H S]<H^ ^^^S. sVfe ^121 ^^^'ll 

^12«J-<>11 100 f'%=%3) «^£(?>^fl) 60-70 €t^S. b}o^ 5-30 

SI- ^j-ii 5-30 f'^rosi- fl-^ 5-30 5-30 ^^-s-^ 5-30 f'^/osi- ai 2035-30 

2l-TiO2 5~30 ^ Zr025-30 f'^%.f' ^7^ v\ it*|-<^ £l<H^ ^^-^.S. >3^2] cj-g-^j 
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